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Introduction 20
Human rhinoviruses, positive-stranded RNA viruses of the Picornaviridae family, 21 account for greater than 50% of all upper respiratory tract infections (28) . Although 22 usually mild and self-limiting, viral upper respiratory tract infections are one of the most 23 common illnesses in humans, with 500 million cases and an economic burden estimated 24 at $40 billion annually in the United States (8). Furthermore, rhinovirus is implicated in 25 causing severe exacerbation of other diseases including chronic bronchitis, sinusitis, and 26 asthma (22) . 27 The innate immune response to rhinovirus infection may play an important role in 28 rhinovirus-induced asthma induction. Viral infection leads to a signaling cascade that 29 stimulates the antiviral innate immune response, limiting viral replication and initiating 30 the adaptive immune system (14) . Two sensors for viral RNA have been described, 31 retinoic acid-inducible gene (RIG-I) and melanoma differentiation associated gene- 5 32 (MDA-5) (12, 17, 37) . Each RNA sensor comprises a DExD/H box RNA helicase 33 domain and a caspase recruitment and activation domain (CARD) (36) . MDA-5 and RIG-34 I appear to sense infections by different viruses. RIG-I, which detects double-stranded 35 RNA or single-stranded RNA with a 5'-triphosphate, is responsible for IFNα/β induction 36 by paramyxoviruses, flaviviruses, influenza viruses, and Japanese encephalitis virus 37 including Newcastle disease virus and Sendai virus (11, 31, (35) (36) (37) . MDA-5 recognizes 38 double-stranded RNA, and is the critical sensor of infection by encephalomyocarditis 39 virus and mengovirus, two members of the picornavirus family (10, 13) . 40
Both MDA-5 and RIG-I interact with the CARD-containing adaptor protein, IFN-β 41 promoter stimulator 1 (IPS-1) (also known as MAVS, VISA, or Cardiff) (15, 24, 26, 32 Native PAGE and western blot analysis was performed as described previously 134 (25) , with the following changes: 10% gels were made with ProSieve 50 Gel Solution 135 (Cambrex, Rockland, ME). 30 µg of proteins was loaded and wet transferred to PDVF 136 membrane overnight at 30V. Membranes were probed for IRF-3 overnight at 4°C with a 137 rabbit polyclonal antibody, FL-425 (Sigma-Aldrich) or mouse monoclonal SC-12 138 (Sigma-Aldrich). Membranes were developed with the ECL+ System (Amersham 139
Biosciences). 140
Quantitative real-time PCR. RNA was harvested from HeLa, mi-L112, or mi-IRF-141 9 by the ND-1000 spectrophotometer (NanoDrop Technologies, Wilmington, DE). 144
Contaminating genomic DNA was removed by treating 8 µg of each sample with the 145 Turbo DNA-free kit (Ambion, Austin, TX). cDNA was generated using the SuperScript 146 contraction, nuclear condensation, and activation of caspase-9 and caspase-3 (7) . 307
Induction of apoptosis has also been demonstrated in cells infected with the minor group 308 rhinovirus 1B, which is highly related to the serotype used in these studies, HRV1a (30) . 309
We have found that apoptosis is also induced in HRV1a- 
